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I.

Abstract

In today’s era gone are the days of clunky, complicated, and expensive 3D modeling and simulation software.
This report aims to illustrate how powerful and user-friendly X-Plane/Plane Maker is through outlining the
construction of the TAM 5 RC aircraft and recreation of its record-breaking flight. In doing so, not only does it inform
about the general procedures of using Plane Maker to construct an aircraft, but it also demonstrates how simple the
tool is while still leading to incredibly accurate results. Having learned such a tool, even at a surface level given the
TAM 5 is not an extremely complicated aircraft compared to modern fighter jets, has allowed me to gain a new
appreciation of the software. Once one gains some experience and knows how to navigate Plane Maker, within a
matter of days or even hours, they can fully model a new or existing aircraft and begin flying and investigating its
handling and performance attributes within X-Plane. This efficiency and trusted accuracy opens the doors to rapid
conceptual prototyping and optimization not only to big corporations, but to the populous, thus allowing new
innovation within the aerospace industry.

II.

Introduction

A. X-Plane 10 & Plane Maker
X-Plane is the “world’s most comprehensive and powerful flight simulator for personal computers.” [1] Since
its initial launch in 1995, Laminar Research has released eleven versions of the software, with X-Plane 10 being
released in 2011. [2] Unlike most flight simulators, X-Plane utilizes an aerodynamic model called blade element theory
in order to determine aerodynamic forces in real-time. By doing so, not only can one virtually - and accurately - pilot
an aircraft, one can also design fixed- and rotary-wing aircraft and receive realistic flight characteristics and
parameters. Meaning, unlike other software that relies on previously known empirical data to simulate flight, X-Plane
actually calculates this data, allowing new designs and optimizations to be implemented and tested in minutes.
To be clear, X-Plane is a comprehensive software, in which X-Plane itself corresponds to the simulation
portion, whereas the actual design aspect falls under Plane Maker, a provided supplementary software. Within XPlane, one can pilot an array of aircraft anywhere around the globe, through various or current weather, and train using
failure modeling, all reflecting actual flight. Plane Maker allows one to modify or create aircraft to be run within XPlane itself. This software allows detailed modeling from fuselage shaping all the way down to instrumentation
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layouts. Within this software, design is limitless. It’s capable of fixed- and rotary-wing aircraft, subsonic and
supersonic flight dynamics, and capable of handling anything from an RC plane to a multi-engine aircraft.
Throughout its sixteen-year existence, X-Plane has been utilized by many world-leading defense contractors,
air forces, aircraft manufacturers, and even space agencies. It’s been used to train private and military pilots, assist in
conceptual design, and investigate flight anomalies. Given its reputation and ability, X-Plane and Plane Maker will
prove very integral in recreating the TAM 5’s historic flight and investigating ways to improve upon it.

B. TAM 5
The TAM 5 (Trans-Atlantic Model), also known as “The Spirit of Butts Farm,” is an RC model designed by
Maynard Hill, who is pictured in Figure 1 with the TAM 5, and his team that flew 1,882.3 miles over 38 hours and 52
minutes, covering the span between Newfoundland and Ireland. [3] This accomplishment took place on August 11,
2003. The successful flight led to Maynard adding two more FAI records to his collection of 25. The TAM 5 set
records for both distance and time of flight for their class of craft. [4] Throughout this report, specifics to the craft
itself will be provided as it is replicated in Plane Maker. In order to qualify for a FAI record attempt, the aircraft had
to weigh less than eleven pounds, have a wingspan that could not exceed roughly 72 inches, and utilize an engine that
could displace no more than 10cc. Maynard and his team ended up building 25 different fuselage concepts and
attempted the flight five times over two years. It operated on only about a gallon of fuel, which was mainly just
Coleman lantern fuel, so optimizing weight and aerodynamics was vital. This was accomplished by only having one
aileron and no rudder, along with some brilliant structural engineering. Once built, nearly half the allowed weight was
left for fuel.
Given that the successful flight took place over the Atlantic Ocean, the aircraft performed its journey using
>99% GPS guidance and automatic correction. Thus, after the model was launched by Maynard and piloted to its
target altitude, it was mainly a waiting game of watching data come back in order to track the progress being made.
The attempt was nearly another failure, as the craft was not experiencing the necessary tailwinds predicated for a
successful journey. In addition, there were unanticipated fluctuations in altitude and engine rpm, as well as loss of
communication at one point. These ultimately only added suspense to the long wait, as the aircraft reached Ireland,
where a secondary team regained control of the aircraft and safely landed it. Upon inspection, it was found that only
0.8% of the fuel was left, emphasizing the enormity and astounding accomplishment of this historical flight.
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Figure 1. Maynard (left) and Team Member (right) with TAM Model

III.

Constructing the Body

A. Fuselage
Upon opening Plane Maker and beginning a new file, the first thing that will be presented by default is a
generic cylinder, as pictured below in Figure 2.

Figure 2. Default Fuselage Shape
Therefore, the beginning process of constructing a plane within Plane Maker is starting with the size and
shape of the fuselage. Once this is done, and as outlined further on, the other large components such as wing and tails
7
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will be modelled, which then allows us to focus on the details of the system itself, ensuring it behaves and possesses
the desired parameters. To sculpt the fuselage, one would go to Standard/Fuselage. Within this menu, which is pictured
in Figure 3, all the sizing, shaping, and placement of the fuselage occurs.

Figure 3. Fuselage Construction Menu
At this point let me emphasize that I do not intend to detail each field, as there is an enormous amount of
options throughout the overall process, and the Plane Maker manual, and even Plane Maker itself, is a great resource
to use when modeling an aircraft. Thus, my intentions are to outline my process specific to modeling the TAM 5,
noting key sections as they are reached. With that said, before altering anything within this section, I first had to
complete some dimensional analysis in order to accurately model the TAM 5. Through my research, very little about
the plane was found, and ultimately only resulted in one engineering drawing with dimensions. Therefore, I utilized a
free software called IC Measure, which allowed me to extract more data from the one file. Within IC Measure, I
calibrated the tool to one of the provided dimensions which allowed me to then make any other measurements with
confidence of its accuracy. The resulting dimensional analysis on the fuselage can be seen below in Figures 4 and 5.
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Figure 4. Dimensional Analysis on TAM 5’s Fuselage

______________________________________________________________________________________________________________________

Figure 5. Dimensional Analysis on TAM 5’s Fuselage
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Though the tool was calibrated, this process is still a source of some error as the detail of the drawing was
not great. Thus, upon zooming in to allow for accurate measurement, the file became very pixelated and thus the
dimensions would change slightly depending simply upon which side of the pixel you measured. I tried to stay
consistent with going from the outside edges, at least allowing congruency along the values I obtained. With this
process done, I now simply needed to translate the data into Plane Maker, which is shown below in Figure 6.

Figure 6. TAM 5 Fuselage Creation
Plane Maker makes this process quite simple and quick to perform. Basically, from my analysis I naturally
broke the plane up into 14 parts, thus I created the same number of stations. From there I set the number of sides to
max, 9, which allowed for the most accurate and smooth fuselage. Then I proceeded going through each station moving
the nodes to their appropriate location until all the stations, and thus nose to tail, were completed. From here, you need
to check the two other tabs within this menu, as they show the wireframe of the fuselage with the nodes you have
entered. They allow you to ensure that they align properly and as intended. In my case they were and thus nothing was
altered within those tabs. Returning to the home page, one should now see the fuselage they just constructed. Below,
in Figures 7 - 9, is the TAM 5 at this stage.

_____________________________________________________________________________________

Figure 7. TAM 5 Fuselage Side View

Figure 8. TAM 5 Fuselage Front View

Figure 9. TAM 5 Fuselage Top View
Note, I left room for the wing to sit and did not model the engine nacelle, as this will be added properly later.
Also, I did not end up with the final shape instantly, I often went back and adjusted the nodes to try and more accurately
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match reference images I had, and Plane Maker would instantly adjust the 3D model to include the updates. In addition,
the TAM 5 had the exhaust of the engine, which is located in the nose of the plane, poking outside of the fuselage. I
added this by creating a miscellaneous body, which can also account for external fuel tanks and other bodies beyond
the main fuselage itself. This object can be seen later on throughout the report, as at this stage I kept the part invisible
to allow for a better comparison to fuselage shape and size.

B. Wing and Tails
With the fuselage complete, the next step is to model the wing and tails. To access this menu, go to
Standard/Wings. Once there, one should be presented with the following screen depicted in Figure 10.

Figure 10. Wing Construction Menu
Here we can quickly adjust the appropriate fields to construct our desired wing. For the TAM 5, the drawing
provided sufficient dimensions to do this step without further analysis, thus values such as semi-length and root/tip
chord were entered. Through hand algebra I also estimated the sweep angle that was present on the TAM 5 and filled
in the appropriate field. One then repeats the same process for any horizontal or vertical stabilizers present on their
plane by going to the tabs labeled as such. In total, the TAM 5 simply had one of each surface, and the corresponding
menus can be seen below in Figures 11 - 13.
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Figure 11. TAM 5 Wing Construction

Figure 12. TAM 5 Horizontal Stabilizer Construction
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Figure 13. TAM 5 Vertical Stabilizer Construction
Note that the Element Spec section will be discussed in the following section, as it pertains to control surfaces,
but in short that section simply allows the modeler to say what control surfaces are present on that wing or stabilizer
and over what portion. Returning to the home page, the model is now quickly taking shape and can be seen in Figures
14 - 16.

Figure 14. TAM 5 Model Side View
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Figure 15. TAM 5 Model Front View

Figure 16. TAM 5 Model Top View

C. Control Surfaces
Now that the wing and stabilizers have been modeled, the control surfaces can be created by going to
Standard/Control Geometry, which should appear as shown in Figure 17 below.
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Figure 17. Control Geometry Menu
Within this menu one can establish which control surfaces are present on the aircraft by adjusting their size.
In addition, the amount of deflection, up and down, for each control surface is established within this field. In the case
of the TAM 5, it has an aileron on one side of the wing, an elevator across the entirety of the horizontal stabilizer, and
no rudder. Thus, Figure 18 is what the menu appears as in Plane Maker after inputting all the data.
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Figure 18. TAM 5 Control Geometry Construction
In terms of sizing, I was able to obtain that from the drawing of the TAM 5, but I was unable to locate any
specifics as to the rotational ability of the control surfaces. Thus, the values presented are those obtained from the GPPT 60, which is an RC plane pre-modeled upon installing X-Plane. The same was also done for the “Phase-Out” tab,
which is shown in Figure 19, to ensure I ended up with specifications that would produce a flyable plane. However,
these values are not reflective of the TAM 5, but given its size and purpose, these values have little effect on the
performance ultimately produced.
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Figure 19. Phase-Out Configuration
The remainder of the tabs within this menu were left as default as the TAM 5 does not have speed brakes and
the same was done for the GP-PT 60. With the control surfaces established, one would now return, if not completed
previously, to the “Wing” menu in which they can add the control surfaces to the appropriate areas as shown in the
previous section.

D. Engine Nacelle and Additional Notes
Before discussing the engine nacelle, a few more notes about the model up until now are required. The airfoils
present on all the wing/tails are the default ones established by Plane Maker as again these were not obtained through
research. Specifically, the wing has a NACA 2412 and the stabilizers have a NACA 0009. From comparison these
seemed quite comparable to the TAM 5 at least visually and given the lack of data, I left them. Similarly, the prop that
ultimately gets added once we establish the engine is the default Clark-Y. When building a new aircraft or constructing
one that has more data available, the modeler can add the specific airfoil and prop geometry, or even model their own
using Airfoil Maker, which is another software provided with the installation of X-Plane. This tool is quite powerful,
but again not used in this model.
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At this point too, one would construct the landing gear present on their aircraft, but again the TAM 5 is a
unique specimen given that it was built for endurance, and thus had no landing gear. Instead to launch the aircraft
Maynard would run down a slope and heave the plane into the air. However, given the fact that X-Plane does not
allow for this unique takeoff situation, I had to insert some landing gear in order to get the aircraft off the ground.
These were just functional somewhat default landing gear orientated in a conventional tricycle style. But given the
fact the TAM 5 does not have these, I did not outline this process or make the parts visible on the model itself.
With all that said, the last piece of visual modeling that was added was the engine nacelle. To insert this
piece, one simply goes to Standard/Engine Nacelles in which they should see a screen similar to Figure 20.

Figure 20. TAM 5 Engine Nacelles
Note that this figure already shows the TAM 5 nacelle. The overall process of creating this part is quite
similar to creating the fuselage. One establishes how many stations they need to describe the geometry, then they
manipulate the nodes into the desired shape and size. With that, the same two additional tabs are provided so one can
ensure the nodes align properly in three-dimensions before moving ahead with the model. Figure 21 shows the TAM
5 up until this point of the process, which one can note is quite nearly the final model.
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Figure 21. TAM 5 Construction Process

IV.

Implementing the Aircraft’s Systems

A. Creating the Engine
With the plane nearly completely modeled, it’s time to start providing Plane Maker specifics about how the
aircraft actually operates and performs, thus allowing the simulation to work and be accurate. The first step in doing
so is providing information about the engine(s) present on the aircraft. To set up the information regarding the
propulsion system, go to Standard/Engine Specs, where you should see a screen comparable to Figure 22.
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Figure 22. Engine Setup Menu
You actually will begin within the “Location” tab, as this is where one specifies how many engines are
present, along with engine type, prop count, prop type, size, and the engine(s) location. Figure 23 illustrates the TAM
5’s singular engine programmed into Plane Maker.
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Figure 23. TAM 5 Engine and Prop Initialization
Beyond this tab, the main ones to look at are “Description,” “Spoolup/Boost,” and “SFC/Sound” as these
have effects on the engine operation. In the “Description” menu one can establish some key specifications regarding
the capabilities of the engine(s) present. With the TAM 5, very little of this information could be obtained, thus I filled
in what I could, then used the GP-PT 60 to estimate the remaining fields that were applicable. The final setup within
this tab is shown in Figure 24.
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Figure 24. TAM 5 Engine Description
As the name suggests, within the “Spoolup/Boost” tab one can input how the engine starts up and how quickly
it does so, which in the case of the TAM 5, is shown below in Figure 25.

Figure 25. TAM 5 Engine Startup Information
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And finally, the “SFC/Sound” menu allows the modeler to establish the specific fuel consumption of the
engine(s), which describes how efficient the engines operate, and thus greatly affects the accuracy of the performance
obtained through simulation. In addition, one can also provide information specific to the sound experienced when
operating the aircraft, but this is more for establishing a realistic feel in X-Plane and has no effect on the aircraft, thus
it was left as default, which can be seen in Figure 26.

Figure 26. TAM 5 SFC and Sound Setup
The remaining tabs were left in their default configuration, but if one wished to provide more information
regarding the number and operation of the transmissions, adjust the geometry of the propeller(s), or analyze the power
curves of the aircraft, the additional tabs accomplish just that. At this point, once you return to the home screen, the
aircraft model should now display any propellers or engines added, which can be seen on the nose of the TAM 5 in
Figure 27.
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Figure 27. TAM 5 with Complete 3D Structure

B. Setting Up Electrical and Avionics Systems
With the engine set up, we now turn our attention to configuring the electrical and avionic systems. To access
this menu, go to Standard/Systems, which should look like Figure 28.

Figure 28. System Menu
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As one can see, this menu contains a lot of various tabs, but in actuality the majority were left as default or
only required slight adjusting. If one was building a much larger, human flown aircraft and wished to be detailed,
especially with regards to instrumentation panels and warnings, then the other tabs would become much more
prevalent. For the TAM 5 only the “Electrical” and “General 1” tabs were largely modified. Within the “Electrical”
tab, one establishes how many batteries, buses, and inverters are present within the aircraft. With that, the power
source is also described in terms of power. The resulting menu of the TAM 5 is shown in Figure 29.

Figure 29. TAM 5 Electrical System
Also associated with the electrical systems are the tabs labeled “Bus 1” and “Bus 2.” In each of these tabs,
all the fields were kept at zero, but every check-field was ticked except for the second-to-last one in “Bus 1” and the
final two in “Bus2” as this matched the GP-PT 60 setup. A similar approach was used when configuring the
information within “General 1” as it pertained to autopilot and GPS settings and can be seen in Figure 30 and both
limit tabs.
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Figure 30. TAM 5 Autopilot and GPS Setup
This concludes all the setup required for the TAM 5 systems. If one were building a passenger jet for example,
then tab “General 2” becomes very important as it allows one to configure the hydraulics and pressurization systems.

V.

Modifying the Aircraft’s Properties

This portion of the build contains a good deal of information, allowing one to configure in detail the sounds
of the aircraft, the identification information, internal and external lighting, and so on. None of these features were
explored or modified in detail given the simplicity of the TAM 5 or RC planes in general. Instead, the most important
procedure within this part of the process is the establishment of the weight and balance of the aircraft. To access this
menu, go to Standard/Weight & Balance. The first two tabs are the main ones to modify, as the last two allow for
weight and balance investigation purely for the modeler’s information, thus it has no effect on the model. As pictured
in Figure 31, the “Weight & Balance” tab allows for the center of gravity location to be established, as well as the
weight specification of the aircraft.
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Figure 31. TAM 5 Weight and Balance Setup
For the TAM 5, there was not a lot of information to be set, thus it looks a bit underwhelming. However, if
some of the other options are applicable to the aircraft being built, then there is a plethora of other options which allow
for a detailed breakdown and explanation of the weight and balance of the aircraft. Finally, within the “Tanks” tab,
the fuel tank(s) need to be established, along with the percentage of fuel being carried within it and the location of the
tank(s). This information is shown for the TAM 5 in Figure 32.
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Figure 32. TAM 5 Fuel Tank Configuration
As will be discussed during the recreation of the flight in X-Plane, though the weights are established within
this section, during simulation within X-Plane, it does offer configurations of the weight. For example, you can vary
the amount of fuel being carried, as well as the CG location, allowing one to easily manipulate the aircraft in real-time
providing a system to adjust the handling of the aircraft for efficiency. That said, the values still reference what is
programmed into the model, thus one needs to set up the weight and CG properly to allow for accurate results in XPlane.

VI.

Final Touches

And the final step to completing the model is also the one that I believe most makes the model, and that is
applying the paint scheme. To do this simply go to Special and select Output Texture-Map Starting Points. By doing
so, if the textures were correctly configured using the Body Texture field present in most of the early steps, what
should happen is Plane Maker will create a PNG file with the various textures of the aircraft flattened on it. This can
be seen in Figure 33 for the TAM 5.
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Figure 33. Outputted Texture-Map for TAM 5
Note, initially the texture-map was not configured correctly, as the manual did not discuss the Body Texture
field until this stage. Thus, in order to configure the map as shown above, I went to Expert/Visual Texture Regions.
Within this menu, one can tab through the various components present on the model and manually size and place the
textures for each component into their desired orientation. For me, this was nice as it allowed me to better understand
which textures correspond to what component and component side. There is ultimately no correct way to configure a
texture-map, thus it is just up to personal preference. An example of me placing the top wing texture is illustrated in
Figure 34.
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Figure 34. Placing Textures on Texture-Map using Visual Texture Regions
Once the texture-map is outputted in the desired configuration and with all the textures, one can use any
photo editing application, such as Adobe Photoshop to add their desired paint job to the textures. In my case, I do not
have access to such a professional editor, thus I simply used Paint 3D. I simply referenced images and tried to match
the overall scheme as best I could. With better software, one can become quite detailed with the texturing and produce
photorealistic results. One thing to note, if you are unfamiliar with texture-maps, Plane Maker is only looking for the
white wireframed areas to be filled in. Thus, if you add features beyond those borders, they will not appear on the
model itself. I utilized this fact to add stripes more efficiently across multiple components as seen in the final texturemap in Figure 35.

32

_____________________________________________________________________________________

Figure 35. Competed TAM 5 Paint Job
Note, the fields of gray and brown are where I placed the engine protrusion and propeller texture respectively.
In addition, one will note quite quickly if comparing the model to the actual TAM 5 that the 14, which is Maynard’s
AMA membership number, is not located in the correct place. On the TAM 5, the 14 is placed on one side of the wing,
however the way the textures work in Plane Maker is it takes one side of a component and mirrors it over to the other
side. Thus, if I added a stamp on the top right wing, it would be mirrored to the top left wing. Therefore, I opted to
adjust the paint scheme slightly to make it more visually appealing, while also mimicking the TAM 5 as closely as I
could. Once you are happy with the texture map, go to Special and select Reload Textures. Assuming the file was not
renamed or moved, the texture-map should now be draped over the model. Note, if you want to update the textures or
change it completely, you can simply edit the texture-map or output a new one, then simply reload the textures as done
previously. The final model of the TAM 5 is shown in Figures 36 – 38.
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Figure 36. TAM 5 Final Model Side View

Figure 37. TAM 5 Final Model Front View

Figure 38. TAM 5 Final Model Top View
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VII.

Recreating the Record Flight in X-Plane

With the model complete, it was time to recreate the record-breaking flight that Maynard and his team
launched on August 9, 2003. To do this, X-Plane was launched and the TAM 5 model was selected. Originally, the
TAM 5 was launched from Cape Spear in Newfoundland, however given X-Plane initializes at an airport, I selected
St. John’s International airport, code CYYT, as it is located only a few miles directly north. The initial X-Plane
configuration is illustrated in Figure 39.

Figure 39. X-Plane Setup of TAM 5 Flight
Once I was ready to enter the simulation, I selected “Fly with these options.” X-Plane then loaded the terrain,
which I installed with the initial installation, and the TAM 5 was placed on one of the runways located at St. John’s
International, which is shown in Figure 40.
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Figure 40. TAM 5 on Runway at St. John’s International in Newfoundland
Before taking off and beginning the journey that lay ahead, I checked the weight and fuel of the aircraft to
ensure everything was set properly. Within this menu, X-Plane stated that with 5 pounds of fuel my aircraft would be
able to fly for approximately 49 hours. This value is slightly higher than that of the TAM 5 when compared to its total
flight time, which was approximately 39 hours with enough fuel remaining to fly one additional hour. However,
though it is not explicitly stated, this is likely the approximation at sea level under ideal flight conditions. In actuality,
when subjected to the same conditions as the original flight, this value will likely decrease and end closer to the actual
result. This menu is displayed in Figure 41.
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Figure 41. Weight of TAM 5 with Estimated Flight Time
At this point, the TAM 5 was launched and set towards a heading leading it to Clifden, Ireland. I tried to
mimic the original flight path and speed as closely as possible. With that, I initially circled and climbed to an altitude
of approximately 820 feet, at which point the plane was leveled and put on course. I maintained an average velocity
of 48 mph, keeping the engine running at approximately 3800 rpm. Because of this, the flight time achieved was very
comparable to the original flight. Figures 42 – 44 show various stages of the flight.
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Figure 42. TAM 5 Circling over St. John’s International Airport

Figure 43. TAM 5 Flying over the Atlantic Ocean
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Figure 45. TAM 5 Flying Above Clifden, Ireland
Given X-Plane’s approximation, it is likely I could have achieved this flight quicker, given the higher
estimated efficiency discussed previously. In addition, I was able to maintain altitude and velocity at a much greater
fidelity than the autonomous controller was able to during the flight, which resulted in a more efficient path. But again,
the intent was to try to replicate the overall flight as close to that achieved 18 years ago.

VIII.

Possible Upgrades to the TAM 5

Those who wish to recreate this flight in person will find such a task challenging enough, even more so trying
to improve upon the TAM 5 design and construction. Maynard was an expert in model planes and hand built not only
the body of the model, but also many of the internal components, leading to efficiencies not seen through conventional
methods. And even though it is nearing 18 years since the flight across the Atlantic occurred, I do not imagine there
has been any significant improvements with regard to structure methodology and materials to improve upon the TAM
5 design in such a manner. With that said, I would suggest for those recreating this voyage to mimic the TAM 5 in
design, structure, and materials. Where it is possible to improve upon is the internal components. Though reducing
these weights or improving efficiencies of these components are likely minimal in comparison, when discussing a
flight of at least 30 hours, these minor improvements can have a huge impact. Thus, looking for ways to decrease the
servo/actuator weights and battery drain, while still achieving a controllable and stable aircraft, would lead to overall
performance gain. Similarly, it is likely through technological improvements over the years that a more powerful and
efficient controller and GPS system can be designed and implemented. This again can reduce any battery size, while
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also allowing the plane to operate more reliably, as the initial flight did have some deviation in altitude and speed as
noted earlier. Thus, these would be the areas I would suggest investigating for those who wish to recreate the flight.
Ultimately, what needs to happen at the beginning of the project is the establishment of what one is hoping
to achieve. If one wishes to recreate the flight under the same restrictions that the TAM 5 faced, then again there are
very few improvements that can be made, and those that can will likely arise from those I noted previously. If however,
the goal is to build a plane that can simply fly further than the TAM 5, then researching technology such as solar cells
and hybrid engines becomes a very interesting opportunity. Likewise, if one wants to achieve the flight in a quicker
time, then looking at improving engine power or propeller efficiency will be key. Thus, removing the restriction of
overall size and weight opens the door to a world of opportunities and in turn makes the monumental feat much more
achievable, especially given that one can simply build a bigger plane with more fuel and a bigger engine. But
restricting oneself to the constraints imposed on the TAM 5 and tasking your plane to complete the flight in the same
or better time will be an engineering undertaking. In such a case, another viable option of improvement arises beyond
the engineer’s control in that achieving better weather, mainly greater tailwinds, can lead to improved mission
performance. However, these are unpredictable and uncontrollable forces, as the TAM 5 flight proved.

IX.

Conclusion

Completing this project has given me a new appreciation for how powerful and user-friendly simulation
software has become. With Plane Maker, one can plausibly make an aircraft, ranging from RC planes to full-scale
rockets, using simple UI within only a matter of a few hours or days. Once modelled, they can easily transport or
operate the aircraft within X-Plane which offers incredibly real and accurate estimations and feel of the aircraft as if
it were already being produced. Such a tool is extremely useful for prototyping and optimizing from an engineering
standpoint, let alone receiving pilot feedback about the controls and setup prior to production.
Admittedly, upon installation, both X-Plane and Plane Maker can seem overwhelming, as both applications
offer an incredible amount of detail. But with time and through utilizing resources, such as both manuals which are
quite informative, one will quickly become adept with the software’s UI. Another tip I would recommend to all using
Plane Maker is to try to utilize a pre-built aircraft, either from the installation or from the community, as this will help
you gain experience and feel for what fields need to be completed and what values are reasonable. Ultimately that is
the key with any installation, as the results you receive are only as good and accurate as the information you provide
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to the software. So, if building a new or relatively obscure plane, one will heavily rely on experience and other similar
aircraft in order to produce an accurate model. In the case however where one decides to replicate or slightly modify
a well-known aircraft, this task should prove much simpler as most of the information can be found or easily obtained
through comparison of pre-built models. With that, one can then begin to dive even deeper into Plane Maker than I
achieved, and by doing so open a whole new world of detail.
With regards to replicating the TAM 5 flight, X-Plane did a good job mimicking the record flight given the
model I produced with limited information. For those who wish to replicate the flight in-person however, I advise
utilizing a more detailed CAD software and hands-on development, as this aircraft contains many details, mainly with
its structure, that can’t be captured through X-Plane. Replicating the flight itself I believe to be an achievable task, but
if one imposes the same limitations that were present on the TAM 5, then things become exponentially more difficult.
Maynard again devoted his life to this hobby and broke many records with the many aircraft he himself hand-built.
Certainly, using his work as a guide will pay dividends, but it’s hard to makeup completely for the experience he
carried. Starting early and allowing for setbacks is key to developing a successful aircraft, as Maynard himself went
through several iterations and attempted the flight multiple times before it succeeded. But as the saying goes, it is
these setbacks and unexpected roadblocks that ultimately propel us forward.
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